2.3; and mean milk yield per cow per year, 10,580 L. On this farm during the study period, oestrus was synchronized after a waiting period of 70 days after parturition using the G6G/ovsynch protocol for first artificial insemination (Bello, Steibel, & Pursley, 2006) . This protocol involves pre-synchronization with PGF, followed 2 day later with GnRH (100 μg) and then 6 day later with the first GnRH injection of Ovsynch, after which the Ovsynch program is completed. The entire protocol from pre-synchronization to timed artificial insemination takes 18 day. A pedometer system was used to detect oestrus in subsequent inseminations. The farm was visited weekly by two practitioners, who performed routine reproductive explorations. PD-US was performed at 28-34 days after artificial insemination using an Ibex Pro portable ultrasound machine equipped with a 7.5-MHz linear transducer. Pregnancy was diagnosed based on the presence or absence of foetal heartbeat (Kastelic & Ginther, 1989 ) and confirmed at days 49-56 after artificial insemination.
All activities within the study were routine farm practises, with no ethical approval required following the European Union Directive 2010/63/UE.
Between March 2014 and December 2015, a controlled, blinded field trial was conducted. During this period, the farm was visited once weekly by Veterinarian A (Vet-A), who had more than 10 years' PD-US experience and by Veterinarian B (Vet-B), who had fewer than 12 months' PD-US experience at the start of the study. Vet-B had obtained his veterinary medicine degree 18 months before participation in this study, and during that time, he had been working in the field.
Vet-B received training from Vet-A in reproductive check-ups and pregnancy diagnosis over a one-month period, when they performed routine reproduction check-ups together at commercial farms. Vet-B performed all explorations and diagnoses on his own under the supervision of Vet-A. After 1 month, Vet-A considered that Vet-B was capable of performing PD-US as well as other reproductive health procedures entirely independently.
PD-US was performed as described (Baxter & Ward, 1997; Romano et al., 2006) . In brief, the practitioner removed the faeces from the rectum, introduced the lubricated transducer and positioned it dorsal to the genital tract, then advanced it cranially. The uterus was not manipulated unless absolutely necessary. The ovaries were scanned only if problems arose when imaging the conceptus. A positive diagnosis of pregnancy was made if the allantochorion and embryo in the uterine lumen were visualized and a heartbeat was detected. The reproductive tract was not examined further once the embryo was found, to minimize risk of additional trauma to the uterus and conceptus.
The two veterinarians did not interact with each other, nor did they know that their data would later be used. After the conclusion of the study period, the veterinarians consented to have their data analysed and published.
Vet-A visited the farm 33 times and Vet-B 26 times, diagnosing a total of 915 early pregnancies at similar gestational ages (Vet-A, 31.76 ± 2.09 day; Vet-B, 31.59 ± 1.89 day) on cows with similar lactations (Vet-A, 2.33 ± 1.24 lactations/cow; Vet-B, 2.11 ± 0.95 lactations/cow). All pregnant cows were re-evaluated at 49-56 day after artificial insemination; those no longer pregnant were considered to have suffered early pregnancy loss. Neither veterinarian had access to pregnancy loss data from the other colleague during the study. 
| Statistics
spss ® 22.0 (IBM, New York, NY) was used. As data showed a skewed distribution based on the Kolmogorov-Smirnov test, differences between practitioners were assessed for significance using nonparametric Mann-Whitney analyses. Threshold of significance was defined as p < .05. The conception rate at first diagnosis by both veterinarians was 57.8% (386/915), and it was similar for Vet-A (58.44 ± 16%) and Vet-B (56.96 ± 18%, p > .05; Figure 1 ).
The early pregnancy loss rate during the study period was 7.18% (38/529), and this rate was significantly higher among cows diagnosed by Vet-B (10.4 ± 11.2%) than among cows diagnosed by Vet-A (4.87 ± 9%, p = .029; Figure 1 ).
Next, we compared the pregnancy loss rates between Vet-A and Vet-B for diagnoses made before or after June 2015, when Vet-B had accumulated 12 months' PD-US experience. Before this point, the pregnancy loss rate was significantly greater for Vet-B (11.17 ± 12.14%) than for Vet-A (5.18 ± 8.95%, p = .039), similar to the results obtained over the entire study period. After this point, the pregnancy loss rate was similar between Vet-B (7.14 ± 11.01%) and Vet-A (3.51 ± 9.83%, p = .620; Figure 1 
| DISCUSSION
This study provides some of the first evidence from a controlled field trial that the expertise of the PD-US practitioner can significantly affect the risk of early pregnancy loss in cows. These preliminary data suggest that at least 12 months' PD-US experience is needed to minimize risk of pregnancy loss. It is likely that proper PD-US training can reduce this "learning curve" and therefore should become routinely available.
The present study highlights the importance of experience for PD-US safety, which may have been masked in previous comparisons of early pregnancy diagnosis techniques. For example, one study found a similar mean pregnancy loss rate of 5.3% between PD-US and other techniques (Baxter & Ward, 1997) , and another study found a mean pregnancy loss rate of 5.4% between palpation and non-palpation techniques (Alexander et al., 1995) , but the practitioners in both studies were "highly experienced" in their respective techniques. This literature suggests that several techniques for early pregnancy diagnosis can give similar results, but as the present study implies, this may be true only when the practitioners are highly experienced.
Although the results of the current study are based on only two veterinarians working on a single farm, the observed difference in pregnancy loss is likely to reflect the difference in experience and not other confounding variables. The two veterinarians worked with the same herd for longer than 20 months using the same US machine. In addition, they diagnosed pregnancies at a similar rate throughout the study period as well as during the period when Vet-B had fewer than 12 months' PD-US experience. These results suggest that less PD-US experience is required to diagnose pregnancy accurately than to diagnose it safely.
The correlation between PD-US inexperience and higher risk of early pregnancy loss may reflect rough handling that damages the conceptus, perhaps through altered vascularization of placenta and other systems (Johnson, 1986; Maiorka et al., 2015) , or through mechanical trauma to the heart (Abbitt et al., 1978; Franco, Drost, Thatcher, Shille, & Thatcher, 1987) , which is located near the conceptus surface at days 28-35 of development (Pierson & Ginther, 1984) . However, in this study, it is unlikely to be the main cause, based on the short average age of the cows diagnosed and the proper technique used to diagnose pregnancy (avoiding to retract the uterus).
The total pregnancy loss on our farm during the study period was 7.2%, which is slightly lower than the 11.9% reported in an extensive study involving more than 20,000 pregnancies (Wiltbank et al., 2016) . Our lower loss rate may reflect how we diagnosed pregnancy: in another study reporting a similar loss rate (Fricke et al., 2016) , and pregnancy was diagnosed based on foetal heartbeat as in the present work. Our lower loss rate may also reflect other farm factors (Wiltbank et al., 2016) .
This small field trial provides clear evidence that PD-US inexperience can increase risk of early pregnancy loss. Practitioners should receive adequate training before implementing this technique on farms to shorten the "learning curve".
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